(minimum and maximum number of parasite individuals per host in the infrapopulation under study).
RESULTS
The materials studied included a total of 774 individuals of parasites representing the digenean Diplostomum spp. and the nematodes Contracaecum osculatum (Rudolphi, 1802), L3; Desmidocercella numidica (Seurat, 1920) , L3, and Hysterothylacium aduncum aduncum (Rudolphi, 1802) . The overall prevalence was 74.0% at a mean intensity of 10.5, abundance of 7.7, and intensity range of 1-65.
Diplostomum spp., represented by metacercariae, was the most abundant parasite. The fish eye-lenses yielded 649 digenean individuals. The digenean infection parameters were: prevalence 62.0%, mean intensity 10.5, abundance 6.5, and intensity range 1-53. The fish older than 4 years showed the highest prevalence of infection, while the mean intensity and the abundance of parasites were at their highest in the fish aged 4 years ( Fig. 1) .
Another species of helminth present was the stage 3 larvae of Contracaecum osculatum, 85 of them being found in the liver and on the pyloric caeca. The C. osculatum infection parameters were: prevalence 39.0%, mean intensity 2.2, abundance 0.9, and intensity range 1-8. The magnitude of infection was observed to increase with fish age (Fig. 2) .
The stage 3 larvae of Desmidocercella numidica (26 individuals) were found in the vitreous body of two individuals aged 4 years. Infection parameters for D. numidica were: prevalence 2.0%, mean intensity 13.0, abundance 0.3, and intensity range 10-16.
Hysterothylacium aduncum aduncum was the least frequent parasite identified during the examination of the fish; 14 individuals were found in the pyloric caeca (6 nematode females and 3 males) and in the intestine (4 females and an individual of indeterminate sex). A single nematode was found in the twaite shad aged 2 years; the fish aged 3, 4, and older than 4 years yielded 2, 6, and 5 nematode individuals, respectively. The H. aduncum aduncum infection parameters were: prevalence 11.0%, mean intensity 1.3, abundance 0.1, and intensity range 1-3.
The mean condition coefficient of non-infected twaite shad was higher (0.96) than that (0.91) for the infected fish, regardless of the parasite species.
DISCUSSION
The twaite shad caught in the southern Baltic was found to support 4 parasitic taxa: Diplostomum spp., Contracaecum osculatum, Desmidocercella numidica, and Hysterothylacium aduncum aduncum. This study constitutes the first record of Diplostomum spp., Contracaecum osculatum and D. numidica in the twaite shad.
Earlier studies on the twaite shad parasite fauna in the Baltic Sea showed the presence of the cestode Eubothrium fragile (Rudolphi, 1802), the nematodes Raphidascaris acus (Bloch, 1799) and Anisakis simplex (Rudolphi, 1809) , and the acanthocephalan Pomphorhynchus laevis (Müller, 1776) (cf. Nybelin 1922 , Hartwich 1975 , Pilecka-Rapacz 2003 . The majority of the parasitic species listed above can complete their life cycles in the Baltic Sea. The exception is primarily Eubothrium fragile whose presence may be indicative of the twaite shad migration from the areas of occurrence of the cestode and its intermediate host, i.e., from the North Sea. Kennedy (1978 Kennedy ( , 1981 regarded E. fragile as a marine species inhabiting waters with elevated salinity; the cestode is also a parasite typical of the twaite shad. In the past, Nybelin (1922) did find the presence of E. fragile in the Baltic and recognised this as evidence of the host immigration from the Danish straits. Aprahamian (1985) was of the opinion that E. fragile may be used as an indicator of fish migrations.
Another typically marine parasite, A. simplex is noteworthy. Anisakis simplex is recorded in the Baltic primarily in spring and autumn, in the spring and autumn herring populations (see, e.g., Rolbiecki and Rokicki 2002, Szostakowska et al. 2005) Presently recovered nematodes-C. osculatum and H. aduncum aduncum-are typical marine species, however Diplostomum spp., and D. numidica are freshwater parasites. At least Diplostomum spp., but possibly also D. numidica are demonstrating the tolerance for changes to salinities and they are often brought by hosts to waters with higher salinity. Apart from that, these parasites are noted in the Baltic Sea. It is worth noting that twaite shad spawn in rivers and estuaries (Heese 2000) , and may accumulate freshwater parasites and simultaneously lose marine ones during this phase in their life history. This may explain the fall in infections by some parasites of twaite shade during their spawning migrations reported by Aprahamian (1985) .
The twaite shad in the southern Baltic showed an increased infection with Diplostomum spp. and C. osculatum as the fish grew older (Figs. 1, 2) . Variability in fish length-dependent infection is affected by numerous factors (Williams and Jones 1994, Bush et al. 2001) . Some parasites actively invade potential hosts, while others are passively transmitted into a fish with water when the fish breathes. Many of parasites reach a fish during theirs feeding on various invertebrates and vertebrates. Infective cercariae of the digenean Diplostomum spp. actively invade potential hosts. Host size is an important factor affecting age-dependent increments of the infection level. Larger twaite shad may be more easily colonized by the cercariae. In addition, the larvae may live in the fish for as long as 5-6 years (Šigin 1986 ), which enhances their accumulation in older fish, as mentioned by Valtonen et al. (1988) and Rolbiecki (2006) . It is worth adding that the twaite shad life span is up to 10 years (Heese 2000) , which may act in favour of accumulation of parasites, particularly their larvae. On the other hand, C. osculatum is ingested with copepod prey (the first intermediate hosts) or fish (second intermediate or paratenic hosts) (Moravec 1994) , primary items of the twaite shad's diet. The young individuals ingest smaller food items, such as copepods, while the older fish supplement their diet with other zooplankters, insects, and plants; the juvenile twaite shad feeds on the fry of herring, sprat, and gobies as well as crustaceans, including the Mysidaceea and decapods. On the other hand, the adult twaite shad staying in the sea Helminth parasites of Alosa fallax from Baltic 9 As shown by the data collected in this study, these parasites may be detrimental to their host. The overall condition coefficient of the infected individuals (regardless of the helminth species) was lower than that in the parasitefree fishes. This could be affected by other pathogens, such as viruses, bacteria, or fungi, which were not investigated in this study. Condition index can be also affected by the fish life cycle, for example reproduction. Particularly visible is a decrease in condition of fish from spawning. One should not also exclude the possibility that fish in poorer condition may be more easily infected by parasites.
In summary, it can be concluded that the southern Baltic twaite shad helminth fauna is species-poor, but the infection levels are relatively high.
